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Tl - Oil hydraulic cylinder damping apparatus for industrial equipments e.g. hydraulic excavator, 

wheel loader - has controller to output control command to servo valve for controlling oil supplied 
by sub-hydraulic pump by reducing derived movement differential pressure 

PR - JP1 99601 49908 19960521 

PN - JP3145032B2 B2 20010312 DW2001 16 E02F9/22 007pp 
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IC - E02F9/20 ;E02F9/22 ;F15B11/02 ;F15B1 1/024 ;F15B1 1/028 ;F15B13/043 ;F16F15/02 
;G05D19/02 

AB - J09310379 The apparatus has a detector (21-25) to determine the pressure of an oil hydraulic 
cylinder (8). A sub-hydraulic pump (14) supplies oil to the cylinder through an alternate path 
corresponding to that of main hydraulic pump (12). 

- A controller (16) derives a movement differential pressure produced in the cylinder based on input 
signal from the detector. The controller outputs a control command to a servo valve (17) which 
controls the oil supplied from sub-hydraulic pump by reducing the derived movement differential 
pressure. 

- ADVANTAGE - Improves operativity. Controls oscillation of oil hydraulic cylinder. 

- (Dwg.2/4) 
OPD - 1996-05-21 

AN - 1998-072296 [07] 

PN - JP9310379 A 19971202 

PD - 1997-12-02 

AP - JP1 9960149908 19960521 

IN - KOBAYASHI NOBUYUKI.KOIKE MUNEHIKO;KAWAGUCHI MASATAKA 
PA - SHIN CATERPILLAR MITSUBISHI LTD 

Tl - VIBRATION DAMPER FOR HYDRAULIC CYLINDER IN WORKING MACHINE 
AB - PROBLEM TO BE SOLVED: To improve workability by damping the vibrations of a hydraulic 
cylinder installed to a working machine. 

- SOLUTION: Cylinder pressure sensors 21 , 22 sensing the pressure of a boom cylinder 8, a 
sub-hydraulic pump supplying a hydraulic cylinder with pressure oil in a separate path to a main 
hydraulic pump 12, a servo-valve 17 controlling the supply of pressure oil with the hydraulic 
cylinder from the sub-hydraulic pump, and a control section 16 outputting a control command to 
the servo-valve 17 are mounted. In the control section 16, dynamic differential pressure 
generated in the hydraulic cylinder is led out on the basis of input signals from the cylinder 
pressure sensors 21 , 22, and the control command is output to the servo-valve 17 so as to 
conduct the control of pressure-oil supply for reducing dynamic differential pressure. 

I - E02F9/20 F15B11/024 ;F15B11/028 ;F15B11/02 ;F15B13/043 ;F16F15/02 ;G05D19/02 
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*PAJ/JPO 

PN - JP5098671 A 19930420 

PD - 1993-04-20 

AP - JP1 9920063040 19920319 

IN - YAMAGATA EIJI; others: 03 

PA - HITACHI CONSTR MACH CO LTD 

Tl - VIBRATION SUPPRESSING CONTROL DEVICE FOR WORKING DEVICE OF HYDRAULIC 
WORKING MACHINE 

AB - PURPOSETo suppress vibration when a working device is stopped or started and provide large 
acceleration for the speed change when it is started in the vibration suppressing control device of 
the working device of a hydraulic working machine. 
- CONSTITUTIONS control unit 7 calculates the thrust F of a boom cylinder 2 based on the 
pressure signals outputted from pressure converters 8, 9 and calculates the velocity V of the 
boom cylinder 2 based on the displacement signal outputted from a displacement gauge 10 
respectively. They are fed to a high-pass filter cutting the vibration component below the preset 
frequency then are multiplied by the preset gains respectively to determine the flow command 
value DELTAg and the control signal is outputted to the second flow control valve 1 1 . The flow 
control valve 1 1 supportingly feeds or discharges the flow corresponding to the flow command 
value to an actuator, and a damper action is applied to the actuator to suppress vibration. 

I - E02F9/22;F16F9/50;F16F1 5/02 ;G05D1 9/02 
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>yE**MaHs>"9-2 1. 22<t, y-C>fcBE#>7"l 

2 £ ttJiMiRrttES/ y > ytcEtttsa&r atf^ttE 
#>7'<k. |g-y-7'ttE^>7 p * 5 6j4E^y>^<DEtt 

*a*-r*w*8iJi 6 i*ttw. »wap»K:*ji»r. m 
E^y>ytc4D*ibME*«au. w&ftE*:fi*T 





1 

1>T . iSttE^ 'J > #©EA*tftSlT *E#*»*» 

6&E^ y > y-sOEttWHWItfT H-^i . & 
^_ ##(cM9tf&£& tli^-r SMS® <b *RW £ <h ft 

S&MEfcflS?!**" *teat>OEttWft*l»*tf 9 <fc 9 * 

[IM8I2] Msjai 1 tcfct»-C. S&K. j*E^'J> 
^©^fiLfi*fctii*E>' 'J >f tc J; 0 IWW*<Jflft*© 

g(4«*fc»T ssE(4«aa>#ai . se^ y > * ©f«8 

k. »fm^^K^6ttE^y>y*^±3*^ 
< ares nfcc t ©want** a*;* *ifc»*. 3i«© 

ftbE S/ 'J > fcttttf«*C«tt«** . OTBflUhiaft* 
* o fcB#*©^{41^]*S©^D«i i ft £ <fc 5 B'ilE 

So 

[ mm 3 ] I*** 1 * fctt 2 K*» I »T . E#&*0^ 
Stt. WE5"./ >*©(««& «/NM©&tt£©E&fc 
<«fflT«5E*tta-b>-9- s S:ffl'' , "C«5JSn. »HEW» 
#Rtt. -|WaE**itt-fe>1?-*»6©t*ftHi«:ar3l,»"CW 
tt^©aE*»»^saW»i. iSig^^n/cHE©^ 
%J8IMt©iM6ffi*«'*jljiS**' < > F'«'<** 

#©§i|}Sgg. 

©»e^ y >y*fctt«wp»©*fi%ae«'*"*SBi*ai J 
<t . ttetts n/c^& 1 3ifi©ttEi' ttttft 
{*©£<a<t©^{iM£^iiirs?i#§&<i:. tissn/c 

^ttE#>^j6>e>i*E^ y >?'ccs-&?*sg(ctt. shar 

©E**fi^'*"'6*:*©7+aAl'-i'* , KW&tirt* 

*fMMW«c*»»ftttffS' y >y©WJSHHi«. 
[ft93©ttflftlMIU 
[000 1 ] 

^ttE^a^k *^--JHa-^-^©ffiil 

Ht«K*j»sj*Ei'y>f©ea5»R«:iisTst©-c* 



:) »B)3P9-3 1 0 37 9 

2 

So 

[0002] 

[fi£*©tSffi] HtttC, t©W¥**««cR.76tiStt 
ES/y>y©-oiL"C. W*.ittES/»' , yu©7a> 

«>©?-Ai/y tt^-Ai/<;>^B. ? 

a>h7*»*»h©K«B^^©flW*»li^-Ct» 
4. C©/ctf>. .^-A5/y>y©ffl»ft**HteLfc*) 

10 *- jt y v tm±.y y > * i*3©Eifl©EMtttca-^ < tt 

C <t fcft o "C. U' ~ * ©*■&»*!■& "5 9 *». 
[000 3] 

in? teEf y vy^EttjJuawft^ttf ^ 3 

> h o-^rt/^t ttE2^ y >*t©*l»Af©ttB«c. 
* y 7 ^ ^«©W8*s*Ktf 4 c t tfisaa 5 ft 5 . 0 

20 *»*KC©«K-r*4. ttES/'^y^OI'IWftEttft 

ttftijitoreiYCttEs/ y > y©ftffiaiK©« k*jb< c 

ift-j-C»*0<ft< . CCK*JWl*W*l/J:^ if 
[0 004] 

[^M^I!?^-rSfc*©*S] UB©*U** 

ft 8 fc ©-C* •» "C, > >ttE^ > "/* 0©Eth« 
fWBfWlT SfflE^ 'J > y**'*"Cft 

nwcfcu-c. mmis y > y©E**tft*Bi'*ui** 

> jf{CEtt*ttte'J* 4 ■y-T'ttE^ >^*£ . HE-y^ttE* 

j4E^> 'J y y^EttfltttMBltrl f 'j -^'#f- 

<t*ic. KMWKC. E*tft*af i S*»0©A^«9Ktt 
•^i-CttEJ/y^^KiDSttSES^UlL-. s?.«ms 
ti/cttSEiiSjW 4 fcto©Etttt*&W&iT 9 J: 9 -y- 
-##K#LTWHi**U*t"*iMIIE«IW*»*» 
wr^naLtefcc-c**. *Lrc©»Kl"&ciKJ: 
0. ttEJ/y>y«ctt«E3W640fe«6. 
40 (g«§-l*Sfc«&©Ett* J -y-^iSE^>7 r *'6^-A^ y 

36tc, c©t©ic*5t»r, ttE^y>y©Sfil**fc 

»j*Ef y > «t «3 mt&tima&iiLmtmt 
t . «e^> y > y©w«f»tff 9 ^ < 

50 4©«»aM#3&sA^Stifc«te. 3ME©ttE^U>^* 



3 

o&m.ta^&o&Mm <!: & * <fc 9 SuE-y - tf"#tc*f L 
©-C**. C©8lcT*c£KJ:»). &E'> 'J > $Wf* 

itm*z titcmiz. ^aottE-> y > fcwsiftf*© 
Mies' •;>#©«*««. ai(MB©sttS©E**«Mair 

*E*KMB*>**lit>'Ci(WEU. ttSEWW^Stt. 
tifi2E*«lftH2>-9-*^©^affi{cS-^i,» i rpiiftS©^ 
E*St*TS»*S±. »af»Sh/cSE©9%l8«Ptt 
©«jMEfiS#£jffifi;*-»* F^X7 ^ ;u*£*fllt> 

«J8«^*S*^ff±ttfHWso* 1 *-s fc"»£©ttE5/ y 
> fctt*fp &©gtt *Etf su t . state 3 
ftfcsi&i: jaa©jSE^ y > fc«i&fEtt©^{4£© 

att«*»J«-**JI»i. K8WSftfc£ffill©5fc 20 

arse: ± s etc. ■y-T'iSEsjo^ettE 

5/y>y{C£4ttBK. KttH©E**fi!l*r **:«>© 
7*»AU-$r*RW*e:±K:J:»). ttEfU >#"<>© 
Ej4Stt&«HC*j» *IMEttlH©E*fiT*l»< C 

[0005] 

[»W©*Jt©JB«3 &SC. **W©jOt©»MI4iaii 

K*-5t»r»iW"J"4. HffiK*5t»r. i»ttE^3^;u 

ti'jt, ttttEi'a^Hl*. i'O— 53a5©T«fe!f 30 

W2 . T»*ffl*2 ©±»K*tBS£K:2»*3ft*±» 
SEItt 3 . ±SBK@# 3 ©ffSPCcmO tttt 6ti* 7 o > 
h7£ h4*©ft»*>6flWcSti , C*J'). 3<3 

K7D>hT*9*y>h4tt. SttflS#±IBttlltt3 
K±T»»BStcS»S*i*^-A5. tg7--A5©5fe 
MBtcfffftSM BfiKS» 3 * 5 T - A 6 . 
©*»SWcl8ttaaE{c3£S3*i4^*- 7 b 7. is£VC 

n6©ftHb*lT 9 * < «*W»W s ^- aj/ y 

>#8. T-Ai/^^, A-Jr^ his*) >#l 03£© 

[0006] ffIfi7-^->y>$'8B. J/U>^lB8a 
©SJiSS3|S#±SBSE|5|ft 3 K. $ fc f> h >o ? F 8 b © 

>v> <H>w*r) ©«b*riitt-r€>^'f>jftE#>7* 

1 2*^©EjftA 5 <$SffJJi4S8 c*J<£0'lSI'WPiJfflg8 d 

-OttE*">7'l 2*6^-AJ/»;>y8«lSft^^> 
ttRAdnctt. 7 , -^y>^8^©EifceM&W&i£ 
If 9fc*©3> ho-iU^Jl/T'l 3#8t7fcftT(,»£. 
[0 007 ] Sfc. 1 4tt^-At";>^8©#M|fMi 50 



«fflW9-3 1 0 37 9 
«f 9fc*ffllftff U'<-"C*-3-C. I*»ftl^<- 14* 

h 1 3a*/dtta^WJ'Wa» hff- H 3 bJC'Wo 

[0008 ]^Lt, BUl23> bO-JW<JU7*l 3«> 
WfiflB. tt'MB'W D » h M 3 a , 13b ©Rft 
(ct^P? hEtt#^£ft-Cl»fcl»ttMWH:. 7*- 
Ai/y>y8{cEI**«*&USct»«fS{4{ff{cttaL-Cl» 
■5*5. KMI^P? M 3 a SfettfMvR't'f 
h 1 3bKnVo ? hEift*Hfcl&3ft£C£ 
>-f>ttE*>7'l 2^6©Ett«r7*-A^y 
> 2" 8 ©l*Sffli]i4S 8c* fcKtt'NHttg 8 d (C^-T 
SEtteU&tMKttftfo&<fc9KR5£Shri»4. 
[0009]-*. 1 5tt*7'ttE*>7'r*->r. Ifc 
5*>6©EI4«. OTKy-fC/ttKAtc 
» 0 "CafeJUttKIWt 6 ft fc-y-T-teJg B £*2lS L'TT'-A 
J/y>*8©&ttS8c, 8d«C0tt&StiSflWiifc^ 

6ft"CC»S. 

[ o o i o ] *fc. c«mif2-y7'tti£^<>7 1 

-^1 7ec5S*7*ttBB3J»6»ttLrj|iU»>^l 9 

{css-y-^y y-7jft!gr*r>r. sg-y-vy y-7ttK 

C K «. Btfie-y- 7ttK B ©E**»Bf®BU K t U itct 

*{ctt*^tt»B©E}**ttf>* i 9 «:»#■*- y y- 

7^F2 0ASSW6ft-Cl»4*«. S6(Cttll y-7#F2 0 

©±«a»j{c«. E**wH"r*T**Au'~in l^ia 

©«t»tS4>fC*-3*WE^-^ 1 7*«WH,»T"9-7*tt» 
B ©E}*# 7"- A 'J > i<" 8 (C«Eft i d . 7 + » A U 
r l«c»«SftfcEtt3WttWStiSc4«:J:»3*7' 
m& B ©E^HST^IW <' <t 9 tc«|BR$ ft-C (< 
[0 0 1 1]$6(C. 2 1. 2 2«ffE7"A^y>i? r 

8©&»S8c. 8d©E^=&-?-ft'? c ft^«J-ri^y> 

?E2>tfc*n-fe>f\ 2 3«7"-A5©±gPSI[s](*3«:^ 
-rSJglMjftg^*0-r-57-AftS^-fe>-9-. 24. 
2 5 tttirie&ft 1 4©»ff«:«*3Hf»'Ca> HPr- 
JL-M'juy l 3©^P7 h iff— h 1 3 a. 1 3 b tce^ 
SftS/Wn^ hEttCE^fcftarf fc'Waf HE^J 
«Ban2>-y-c*or. cft6&^»-fe>-y2 i~25© 

ftrt^o 

[0 0 1 2 ] BU te^JffllgP 1 6«, v^^O=)>f J .-f 

^^fflc^-c^fiSSft^^©^'*^* 5 . c©4>©«. Bota 

#ttfil-b>f , 2 1~2 5*>e©A*ft^cS-tJl»-C. m 

•ct^. cc-c. mspi $K.mzwm$m£.-n> 

T. 0 2 tcii-5i»r»w-r 2 6«ME?S^-C* 
o r . ttlSEftgS 2 6 tt . itEi/ y > ZKtl&M^ > 



5 

#8©M«ijS8 c. 8 dT&OimfEPL C© 
<b£. &&S8c. 8d©ftE1HWttHtttc*b<&t» 
fctf>. S(lDP!ltiiES2 7 (Cct 0 ttE<**lfctfMt,>T 
Si***. -3*rj. {*feflWiSS8c©E#«:Pl. £E 
®fS£Al. */d«/hflBtt«8d©E*«:P2, §E® 
«%A2<bf€.i. guffiMEPLtt. 5£ 
PL = P 1 - (A2/A1) • P2 

[ 0 0 1 3 ] AtC. 2 8 ttftE«ft3t*S-C*o"C. tt 
£Eflft»*8 2 8 tt. BUf2mEiflW2t 2 6 K <fc 0 i^g 
3n?t«EPL©B«ll <*3W©JB»C*t»"CB: 

roj ) frh®Gm*m#oxm-7 4**2 9>,cm 

[0014] BUl2»-7 ^ 2 9tt. '<> F><X»© 
7^WT*-5t, COiOB, SfllEgE<B£}1IJ*&2 

Hz ) ©*>©. o* »)lHM4©lbS6aEJa»ftiW*ajiS 

it. -e©ffe©»E& •2)C4J7'-a-> , ;>^8 ©wttfHUi 

tc# 9 tt#flt<c0 o<0il 

JWR©««fl»*lfc*|-r*. -5-U-CC©»-7^Jl/i>2 
9©£*W»Gp, ( s) tt. 3 
Gp, (s) =Tp,$/(Tp,-Tp,' s' + Tp, s 
+ 1) 

CCT. Tp„ Tp,»B*J6»"C***. . 
1 - 6 H z «&— 7 4**29 Om&&®t?2>tcifoiC 
tt. 

Tp, = 2. 7X10-Msec). Tp,= l. 6X1 
0" 1 (sec) 

irsrfw***. coa^Di-7 2 9<d®®. 

K9#tt*H3*C»n-r. -eOT. C©JS-7 4**2 9* 
^KpxfcfRDfcfc© (Kp, • Gp,) gftftEEMft 
[ 0 0 1 5 ] g 6K. ^-^<t#?S#S3 Ott. I5se 

astnrsrfcttauEWawi^**-^! 7©iB&fi*t 

T. tt1f-tf7>7"3 lKjJ-a-CJWIStlfcKIMl-W 1 
•p-iftFl 7Ktti;fc3n. CtitCfc9lf-##l 7tt. 
pl2SME^jSiCiSM§#5/cfeOEj*^7'-A^'J 

[00 16]—*. 3 2. 3 3B'Wa»hifa* 
H. 3 3tt*e*t«aS»S'C*-a-C. C*»6**83 2. 
3 3tt. gfC'l'fa? M£*t«aHs>1f2 4. 2 5©^ 
»Ht*tC*-3l,»'C*lftiS4HIX *9W L . Rttftftfttf 
X**CEWBg3 4 ©£j£SP3 4 a ieffift-f 6. *|J£§B 
3 4 a-Ctt. !Sfeti"C*fclbfPfB*«X***IB63*i 



0 !^PS^9-3 1 0 379 " 

6 

Y) 4«5ESnfc«^. Jiff U'<- 1 4#7-A5©|g 
»*tf^^<»ffSn"Cl4StUr, WgSi53 4 blCO 

flY£9fc'Ml> (X<Y) <b$>l3c3*ifc*&. Wfcv 
1 4*5>r-A5 4f?±3ti-2)^< cfSttSKSfe^a 
trCl»*£l/C. ^M§P3 4bKOFF©t8£*HtfJ"r 

■B. 

[0 0 1 7 ] 3 e>CC. $#2B3 4 biCtt. fiJia:/-Aft 

oTfc*). *L"C«JS»3 4btt. »asLfc«£»3 4 
a*>e>©li^#ON©»££tt. 7-AftKt£*0-te>1>- 
2 3 ©ttftOffi #*tHl£g 3 5 K m# U . «S» 3 4 a 
e><Dtg£#0 F F Xth Sii^(Ctt^im#?:ai^ LttC» 

j^ccassn-cus. cnccj:0fatEffi3 scctt. $ 

{fU^- l 4#7*-A5©JStb&'(T »f¥3<TC<,» 
?WE©y- AfflttttliEK *A^J 3 *i"CC *i 
MBH^-fittD. *fc»ftU'<- 1 4A^-A5© 

20 J8«iftEtRttA*Sti«tC»c4ife^-C. ffjIJftffiSti 
*jfflKr(Cti*iaH«CfP±J»fBt/c4#. > 
©7-- A&ttftKR d ifiUW.Tr- * i fc** 1 . CflJCtt 

[0 0 1 8 ] £fc. 3 6 tt^Mti^**ffi "£'£>-.>-£. C 
©&©tt. :/-Z>*lSt85H2>"*2 S^A^JStl&tt 
aff-^i. IWB8BBHB3 5 KiE1S3*i-Ci,»*H«fnK * 
fcttRdi«Xi»Sr»»UX. ^*3 7CIU^J 

r*. cct, itraitfcJ;9cc}«( / fU'"i- i a»-j-** 

^„ c4i(c*tL/. y-A5©f?±^irO-<<t^in-C 
i»4«^fctt. BWtlttK^ihMlffS #©7"- a 

R&orafcwiwsti*. 

[0019] Btife^Zl^ <jl/jr37 tt. UffliB*i«l(R7 
4**X'*>r>X. C©4>©tt. «CW4««iSIWI3 6 

©^ * ffiM 5 # . mi 2 O fc n SEE WWtci»*# 
40 J:9KRe3tiTV>.S. C©m.-7 ***3 7©©i« 
»Gd ( s ) tt. 

Gd (s) = (kd-Tds+l) / ( T d s + 1 ) 
X-mZtiZ. cct, kd»£lk. Tdtti$»C&£ 

*5. mtt. 

kd = 0. 1. Td= 1 0 (sec) 
©J: ^tcRSLfcW^Ktt. a 3 CCfn-T J: *5 KUnSBie 
% 1 . 59X10"* (Hz) 4iBiLfcWRHjW»*K* 
C>-Ci^- 2 OdBitt^aSf^^ -f c 
©^~ 7 4**31 *ilift"r-2> *>©tt, 

so aficina^©*-??**). cnica^^-f>Kd5r«D 



7 

tct><D (Kd-Gd) ^iiLumt^tLxma^-^ 

[0 02 0] JP>(C. -y--##<i-st?i|gg§3 0«. mi& 
CfttCi D 1 71*. ^©T'-AjgffilftKRS: 

tt. faftLfcJ^tC. %&©7'--Aj£ftA£Rtfgttfl 

[ o o 2 i ]' i c sr. nia»«BE«»**ir»ttSEfltW 
tt*«^-Aj/y>y8«:i**i4««. COit. 7**A 
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